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Recently, there has been a great deal of interest in research, development, and commercialization 
of solid oxide fuel cells. Joining and sealing are critical issues that will need to be addressed 
before SOFCs can truly perform as expected. Ceramics and metals can be difficult to join 
together, especially when the joint must withstand up to 900°C operating temperature of the 
SOFCs. The goal of the present study is to find the most suitable braze material for joining of 
yttria stabilized zirconia (YSZ) to stainless steels. A number of commercially available braze 
materials TiCuSil, TiCuNi, Copper-ABA, Gold-ABA, and Gold-ABA-V have been evaluated. 
The oxidation behavior of the braze materials and steel substrates in air was also examined 
through thermogravimetric analysis. The microstructure and composition of the brazed regions 
have been examined by optical and scanning electron microscopy and EDS analysis. Effect of 
braze composition and processing conditions on the interfacial microstructure and composition 
of the joint regions will be presented. 
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Summary and Conclusions 
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Introduction and Background 
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brazed joints have to be environmentally durable under 
operating conditions. 


Objectives 
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Requirements for Brazing Technology for 
Solid Oxide Fuel Cell Applications 
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Materials and Experimental Procedures 
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Properties of Active Metal Brazes 



Source: Morgan Advanced Ceramics, Inc. 


Characterization of Braze Materials 






Oxidation Behavior in Air (850°C) 



Square Root of Time (rad min) 


Oxidation Behavior in Air (750°C) 



Square Root of Time (rad min) 


Microstructural Analysis of Copper ABA Foil 
After Oxidation at 850°C in Air 
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Microstructural Analysis of Gold ABA Foil 
After Oxidation at 850°C in Air 




Microstructural Analysis of Gold-ABA-V Foil 
After Oxidation at 850°C in Air 






Microstructural Analysis of TiCuNi Foil 
After Oxidation at 750°C in Air 





Microstructural Analysis of TiCuSil Foil 
After Oxidation at 750°C in Air 




Active Metal Brazing 






Copper-ABA Microscopy 




Copper-ABA EDS 
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>. 64%Fe, 19%Cr, 8%AI, 8%Si, 1 %Ti 2. 29%Ti, 29%Zr, 16%AI, 14%Si, 12%Y 

3. 60%Cu, 13%Zr, 12%Y, 8%AI, 3% Si, 4%Ti 

Al, Si, & Ti diffuses into the SS The interface is made up mostly of Ti & Zr. Zr & 

while the Fe & Cr migrate into the Y diffuse through the interface into the Cu-ABA. 

Cu-ABA No traces of Cu-ABA constituents within the YSZ. 


Gold-ABA Microscopy 



500x 






Gold-ABA EDS 
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Fe & Cr both migrate into the Au-ABA Diffusion of Zr & Y into the Au-ABA 




Gold ABA-V Microscopy 





Gold ABA-V EDS 
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Fe & Cr migrate into Au-ABA-V V also migrates into the YSZ 

while V diffuses into SS while Y diffuses into Au-ABA-V 


TiCuNi Microscopy 
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TiCuNi EDS 
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TiCuSil Microscopy 



500x 




TiCuSil EDS 



4. 51%Ag, 22%Cu, 10%Fe, 9%Cr, 8 %Ti 4 80%Zr, 17%Ag, 3%Y 

TiCuSil interacts well with both the YSZ There is a build up of Ti along the 

and the SS. The SS & TiCuSil are interface. The Ti removes oxygen from 

interdiffused along the interface. the YSZ creating the dark region. 



Summary 
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Conclusion/Future Work 
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